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provi des a conposition concerning adjustnment of
circadi an rhythm Background Art ¥arious functions of
human bei ngs and ot her 10 organisns grow within a

limted range and the variati of has a regul ar
periodicity. This is ca||e35ﬁ§¢%%%€??§s i n general .
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circadian rhythm The circadian r mis an
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perlod|C| y has nho fect suc as In a
whi ch Y3r1&eter dweyYpm %h%y%%s@‘aeappﬁ@xmﬁﬁﬁlmoaye day and
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| | ed d to, be
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thouts anges usua
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and the resulting rhythmin hour cg es Is'ca
i nf ry Skceh ?%ﬁ?gﬁﬁm%VEF?u§9hﬁﬁrBh?z ivéRIoPoeKy( FHrh as day

WO 2004/ 84882 PSTAIP2R04£ 008818arth, and changes in
temperature, humidity and atmospheric pressure).

These rhythms can be discriminated by checking
whether the rhythm still exists when outside factors are
removed as completely as possible. In an environment
where periodicity has no effect, such as in a laboratory
which is isolated from the outside, the human body
exhibits a cycle of longer than 24 hours. Such a cycle
is called a free-run cycle and is believed to be an
endogenous cycle, or body clock (the free-run cycle of a
human being is 24.2 hours).

A body clock with a free-run cycle that is not 24
hours, synchronizes with outside physical changes, and
usually agrees with the changes in day and night, to give
a 24-hour cycle. This is called rhythm synchronization
and the resulting rhythm in 24-hour cycles is called
infradian rhythm. However, synchronization of rhythm
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of the exogenous environmental yhythm the latter
being nore 5 inportant. For exanple, the initiation
time of activity periods of aninmals is determ ned by
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caused by blorhythm disorders, such as infradian rhythm
sleep disorder and there has been a brisk demand for an
effective countermeasure for treating these diseases.

In an asynchronous syndrome (jet lag) due to
abnormality of infradian rhythm, insomnia at night or
sleeping in the daytime may result, moreover, headache,
tinnitus, palpitation, nausea, gastralgia and diarrhea
may also result, causing a decrease in judgment and
concentration. 1In addition, delayed sleep phase syndrome
(DSPS) is the highest at the onset of puberty (Diagnostic
Classification Steering Committee, Thorpy, M. J.:
International Classification of Sleep Disorders:
Diagnostic and Coding Manual. American Sleep Disorders
Association, Rochester, 1990). An infradian rhythm sleep
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al.: N ppon R nsho, Vol. 56, No., 2, page 404, 1998).

5 As a nethod for adjusting the Lbhor mal i ty of
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F eNMBeld e UMYk QEPHERS @bn Al £ iUl o s
theiﬁ 30, drugs must be very cé}efully con??% dp in the
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saf@oﬁﬂiokﬂé&mtlve nornallzing action for infradian

ARG R, L AR

rhytﬁ@rﬂpmtﬂﬁlemmw,ngmmmmmlmm dau_u result, and

glutr ctﬁ%g%:gt Iégé’a{ g!raes}{u:]a %emrw}g t orﬁéééi%/leej el I;_S?Egesent,
drugs of a benzodlan type are in the mainstream in view
of safety, but side effects such as antianxiety action,
anticonvulsant action and muscle relaxing action are
believed to be expressed. It has been also known that
"hangover effect" and "amnesia effect" in which
sleepiness, swaying, dizziness, fatigue and lassitude
remain are strongly expressed, and thus the use of these
drugs must be very carefully controlled. Thus, so far
there is no excellent compound having a safe and
effective normalizing action for infradian rhythm.
Furthermore, hypnotics merely induce sleep and have no
action of synchronizing to circadian rhythm. For
example, when synchronizing to circadian rhythm, it is
possible to relieve jet lag, but hypnotics are unable to
do that.
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Mel atonin is a hornone which is stly produced by the
pi neal gland and its production e&xhibits a significant
5 change t hroughout the day. Production at night is as
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substance participating in adjustment of sleeping-waking
rhythm.

There have been many reports on the hypnotic action
of endogenous melatonin for the purpose of
synchronization of circadian rhythm. However, although
there is a report that, as a result of administration of
melatonin, good quality sleep, such as shortening of
hypnagogic latency time, decrease in midway awaking and
improvement of insomnia can be achieved (zhdanova, et
al.: Clin. Pharmacol. Ther., 57, p. 552, 1995), there is
also another report that adjusting effect of sleeping and
improving affect for sleep disorder are denied (James, et
al.: Neuropsychopharmacology, 3, p. 19, 1990).

Non-Patent Document 1
Brismar, et al.: Acta Med. Scand., 223, p. 525, 1988
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et al.: J. din. Pharnacol., 30,55103 1990
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Sl egfpn-Ehtdht %uﬂ&% 2 Non- Pat ent Docunent 5
Zhdanova, et al cadin, Pharnacol Ther., 57,

p. 552,
1995 10 NIMSBRTnteDitbnend- o€ JHfesPhatmasFod., 30, s103, 1990
Neumm&rcatw@hammﬁt@gw 3 3 p. 19, 1990 Bri ef
Explanatl EXaMA t he |nfluence
of the ar hjc a%J?oa E%’%?%%nug‘g faPsorflonlfhe
nov &leriP ataret (Ddcunmernat | 4 ght period for 12 hours.
Fig. 2 shq e fluenc arach ni i d-
g G T hes SPeRad &n Phyth 988

cont ai ni ng e ¢circa
synédiafof @ torPeumipant ed by backvvard and forward 20

nmovenent sy hdk phases; Fi 9 th
i nfl uence ofithe arachldon|% agldpﬁiéﬂgg?%lng PRtrorl’ P-

on tfranlint of novenment of phase (tinme) to backward

mvmﬁpaﬂedﬂtmdﬂtﬁﬁ@er@ f orwar d m)venent of the
phase by t stl ation to ratlg g 5 feedi ng
(free-ru er®t el dhrke PR 1T ARP %Fm?ﬂoﬁans p. 19,

Di sclagsur e of the Invention It is pointed out

199%143{%atﬂﬁpaq{%tqﬂg rfea%cl)ns %"glllt‘%%sez rgeulstog’

contrary Rig edcslmverthe el mbtwémee ofstdesarach8fonic acid-
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synchronization accompanied by backward and forward
movements of a 6-hour phase.

Fig. 3 shows the influence of the arachidonic acid-
containing fat/oil on the amount of movement of phase
(time) to backward movement of the phase and forward
movement of the phase by light stimulation to rats upon
feeding (free-run) under the dark condition for 24 hours.
Disclosure of the Invention

It is pointed out (Mishima: Nippon Rinsho, Vol. 56,
No. 2, p. 302, 1998) that one of the reasons why those
results contrary to each other are obtained resides in,
dependency on the administered time and there has not
been known any compound at all which is not dependent
upon the administering time and has normalizing action
for infradian rhythm and/or promoting action for
synchronization of circadian rhythm (biological clock).

Therefore, there has been a strong demand for
developing a compound which promotes the normalizing
action for infradian rhythm and/or the synchronization of
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of WD 2004/ 084882 PCT/JPZOO4/QQ$§%§ 6 circadian
rhyt hm (bi ol ogi cal clock), has little side effect and
is excellent in application to drugs and foods.
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also to pro Ld%1a,nethod for “manufacturing the sane.
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evalipd i afi 48 Rf Fattey0he YN A d AN Ofacid is an
circadi an rhythm of” rat.
effective ingredient and also to provide a method for
manufacturing the same.

The present inventors have carried out intensive
studies with a purpose of clarifying a normalizing action
for infradian rhythm and/or a synchronization promoting
action of circadian rhythm (biological clock) of
arachidonic acid and/or an arachidonic acid-containing
compound. The effect of arachidonic acid and/or an
arachidonic acid-containing compound has been clarified
behavior-pharmacologically by evaluation of the effect on
synchronization of circadian rhythm of rat.

The present inventors have further succeeded in an
industrial production of a triglyceride containing not
less than 10% by weight of arachidonic acid using a
microorganism whereupon it is now possible to subject it
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m cr oor gani sm whereupon it is _now p possible to subject
it WO 2004/084882 PCT/JP2004/004318 7 to a test for
the effect of the present invention and the effect of
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possi bl e to praovi de a food/beverage havi ng

noriﬁ? , tinnitus, palpitation, nausea, gastralgia,
diarrhea and lowering in ability of judgment and
concentration) where at least one member selected from
arachidonic acid, alcohol ester of arachidonic acid and
triglyceride, phospholipid and glycolipid in which a part
of or all of the constituting fatty acid is arachidonic
acid is an effective ingredient and also to provide a
method for manufacturing the same.

In accordance with the present invention, it is
possible to provide a food/beverage having a normalizing
action of infradian rhythm and/or a synchronization
promoting action for circadian rhythm (biological clock),
containing arachidonic acid and/or an arachidonic acid-
containing compound, and also to provide a method for
manufacturing the same and that is particularly useful
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arachi doni ¢ aci d- contai ning conpound, and also to
provide a nethod for nmanufacturing the same and that
is particularly useful W 2004/084882
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aci are 3 ded to 15 p03|t|ons and arachi doni c

aci &1l qodlsflﬁ*d’sﬁjtr}%rf‘-a theGifbye- Tt Fohelyceride

][re:jutcgumpmm:mhg‘ aiﬂacrﬂﬂiicﬁhzlcusz wﬁ{)asak&yld cszel@f:t@dpéf@%f the
a avi 0 carbons_an

sel ézy&n%&% Fom T {l?aytac%laac Havihgee aﬁ'ﬁélgfycerlde

pr esdrrd v erediom-adisolipriceddesad s aar2é) loompesi tdon, 3-

havi [ 1 fodnf radi yih .

anaFar ST AR Tl a8y 1 -position.

Ci r@ahﬁ aﬁbqwnrﬁﬁt(lmrmcbgﬁqcbmumc&a@n oty aé g is preferably
tri wemc‘e%rﬁé@%mma@wga@ag 'rgi\)’fgﬁ |16 SOMPId $HMGn s and, for

of a constituti

ar achi doni ¢ a0|%ﬁgi¥§:4 of or a
25 fRRP t rc%ffaafr‘%rﬁ%iﬁ e Y of ¢Febons.
trigl ycer'nmlaespmmfﬂ Sllrt’@r&:itdn gimrpﬂﬁzmwrm) ng

t of
constritt e R T BB 4 e et stasmadian
109013y birs gﬁﬂMQt & ctyaicHrartiz sciats mmmsmtm:e for

the ctlffcgsl.d’l%‘%{' £ &3 1dd £ Q%q YC&IH a8 Compyd JrrF
tri ycerldec r|S|ng arachi doni ¢ aCI
pdril By deel G SAqURKEI g a trlglycerlde comprlsmg

arachldonlc acid as all of or a part of a constituting
fatty acid. The ratio of arachidonic acid of the
triglycerides comprising a triglyceride comprising
arachidonic acid as all of or a part of the constituting
fatty acid is preferably not less than 10% by weight to
total fatty acids which constitute the triglyceride. The
triglycerides comprising a triglyceride comprising
arachidonic acid as all of or a part of the constituting
fatty acid is preferably extracted from a microorganism
belonging to genus Mortierella. The triglycerides
comprising a triglyceride comprising arachidonic acid as
all of or a part of the constituting fatty acid is
preferably a triglyceride which does not contain

eicosapentaenoic acid or, even if contained, its amount
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arachidonic acid as 35 all of q a part of the
constituting fatty acid is prefierably a triglyceride
whi ch does not contain eicosapentaenoic acid or, even

i f ggnhahnm@reigaa@nqgnt WO 2004/084882
PCT/JP2004/ 004318 , I s nat e than 1% The present

i nventi oh FuPFﬁérenﬁr d‘\ﬂvt?é%lémc §di8Y RO hR aFomposition

nor maviaghg actrimer iefingnfacadican gyt e anHOrridythm and/or a
nchroglzatlon pronntlnﬁFgctlo for circadi an. rhyt hm

5 (bYBFEYPEar eE G8k PT it aihiatd it it &S gy thm
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chaj.n t S _ar-e b 0. .
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2- p@gdﬂu@nchﬂi@ Sledre- amslrdta @r@jhmuiaﬁnmal m{rgitions and

aci graéhae%&ﬁrcakalcmoseﬂseg&mew e‘a@mg&éfefl I dsphaving, o

6 to 12 carbons and, for exanple, selected fromfatty

aci BEDRIAPREG @%%ﬁ@al'rhé%if’p@sqltq orf iR f oLy rselected
trlef&bﬂlVEa(tl)y :a@l(cﬁ) haﬁﬁ&fgere'ikﬂd’ lfﬁg%aa:kgfrﬁé/@d'ﬁd ngcgf example,
al l ev i 0 r m di sorder, caused by
abnﬁfahrﬁ ff% &l"“&gﬁ ﬁlﬁ RS the

bi or hyt hrmhei m@sﬁmmlmﬁlﬂabrﬁerthéllaﬁmﬁ@r(by to (3)
ret ti f nchr nlzatlon of rcadlan r hyt hm

(bi %F%%‘.ec%%lgf Wl S &* | ction for

ti nhitoady tbal pi:t%tmd@r qum‘a bygaﬁimainga]a:,ty dArimeeadian

and n t
ConZoNR 19 Bbafes 0f Tnd MRl AUEbrder are sleep
of ddispEsdiran drlﬁam%r( mel*cfgﬁacra%afcmfc@f sasam@smzﬁtlon of
an e&&@@drwﬁ 1ofy dHhe (&ﬁ%’l%g{m:t m%k)coa@%zti ok (fet 1ag,
8) a food co 05|t|on IPharmaceutlca
n’é Sna Jﬁ'ég OI1"or WP ARt peFiar
day dusamm@faeraahi ylcﬁze!l&.‘lng ar2Glg ity esfrsjwdgridiee and
armlé%tn %fnt@’a%cirb d%usea ' 3& Ix:[er{t cfg)arg)oéjl{])?o%hﬁe%ueqréronization of

arachidoni ¢ acid is a con
pr efcratsidi san rdlygghol ( l@&tlergmalaraalmld)om c aC| d or

trigl ycerﬂx%‘?nplrgéo%%'d Fé‘n%&fln%lryg%f at t y Ve g{b@tloned

part 30 of or all of the constitutin
ar aCfiMReSition (1) to (3) are a food compodsition and a

pharmaceutical composition. The ingesting amount for an
adult per day is preferably 0.001 to 20 g in terms of the
amount of arachidonic acid. The compound where
arachidonic acid is a constituting fatty acid is
preferably an alcohol ester of arachidonic acid or
triglyceride, phospholipid or glycolipid in which a part
of or all of the constituting fatty acid is arachidonic
acid., The above-mentioned triglyceride in which all of
or a part of the constituting fatty acid is arachidonic
acid is a triglyceride where medium-chain fatty acids are
bonded to 1,3-positions and arachidonic acid is bonded to
2-position. The medium-chain fatty acid is preferably
selected from fatty acids having 6 to 12 carbons and, for
example, selected from fatty acids having 8 carbons.
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fatty acids are bonded to 1, 3- 8sitions and
arachi donic acid is bonded to™35"2-position. The
medi um chain fatty acid is preferably selected from

fatty acigghe haddih ésiﬁ%é“%fﬁﬂ*§¥¥33”¥hr{5%rVﬁ?@@?&@s a food

selected fromfatty acids having 8 carbons
2004PE828545 IOETMFEXFO 47100 £PIPOSI ipn THer prirentot less than

i nvenbioar Hy Meifgit her priovigescer f@odin Cx@l’i@@ﬁ'ﬁlé@i‘um chain
where t he canpositiqn ai ns not |ess, than 001%
by ﬁ@l% t%ﬁ%f%%%$ &9t |Qﬁ?%ﬁ&ﬁ?ﬁn%%%1%raChldonlC

f at by idciids bmreidlpm:tgdz-tpbshtd&ﬁ-qm& tTlonSaledle -mentioned

t
Sholela End POy BON0S B0 0 Do from oty
sel ectidg eorhrfaté yto ald dmmﬂmgarei,t orfcm ceamohs, aselected
for f%?rﬂﬁla%tyseal&(aseqqa\; fimd ac,ta{ryb ds pgyi f'cgog composition

carbons. The *food conposition or exa
funéﬁuoéﬂrfﬁﬁﬁﬁp%ﬁwuﬁrﬁQQQﬁkQHQb3@%%%1éMﬂWtr%ﬁlonal

desisgpptieehdifg) th é%ﬁteﬂi GRId B | £od @0 a ThEria %%jc food.

present invention sti]Jl furthernore prOV|des a~ met

for the MEURKESIARE OFIYEHOIbsTthbh HakthRF@ore provides a
nor nﬁﬂhzamgcﬂ;ctﬁm mdnuNdaadian s ytddmseasi ©1o@ having a

18" TR B0 S e That St P TH Ehegna/ 62 e
ara@MnmhnqnlZﬁmxbmupﬂmmotmnguanﬂmmhnﬁmr circadian rhythm
aci ¢rgQi era{‘lg SO0 ndr:h%.r er & é@oﬂpdgﬁ ng t0€lcnidonic

sol er or et her WI eria
contaéwﬁis SQ%\rﬁfﬁ aﬂ%ﬂwca“ﬂab m@oinctora’ﬂaiﬂdnlm , Cevreund

lf cort/aiNebnidien P W s Smild1y 20 Bhodi nent$: £107a food

ryin Cyé t he Inventlon The resent i nvent1 on
rel a%%& 16 Heveh SR v Tl bk el 3 ¥Rchidonic acid
act ican) @fvdmfifd e hyddym i/ iiownt syficdmoni zat i on

Ol ORI o s SO G St Y APt 95
ar ach| dor’ime aui b ennt @ e mglaonpolace s ansl 4 do@vé\ﬁé‘@dfood
fory o] %frk'f]h ?mg Jélcel&?rgjfsiﬁho&il oeftntrr&a/thm and/or a

present ventl as a preventlve or a
act |Squft¥q51b?mfyx¢ﬁnm@ww§ aat Jep mzsameqram rhythm

del gy 15 Pk Phassc By e ode; Cats etk dhidonic acid and/or an
arachidonic acid-containing compound, and to a method for
producing the same.

The composition of the present invention has a
preventive or alleviating action to biorhythm disorder,
sleep disorder and delayed sleep phase syndrome caused by
abnormality of infradian rhythm and also to disorder
caused by retardation of synchronization of circadian
rhythm (biological clock) (jet lag, headache, tinnitus,
palpitation, nausea, gastralgia, diarrhea and lowering in
ability of judgment and concentration) and is effective
as beverage/food, health food, functional food,
designated health food, food for babies and little
children, food and drug for aged people, quasi-drug, etc.
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headache, tinnitus, palpitatio? nausea, gastral gi a,
diarrhea and lowering in abiTi y of judgnment and
concentration) and is effective 35 as beverage/food,
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exargicds e @%%@h@r@t@@ﬁe At idont casetidenghe. It
as nef Birafachidona g and ﬁl@lz@r@ﬁﬁﬂi‘?&@ffde tdlbﬁycerlde,

further possible to utlllze trlglycerlde iglyceride,
monFPRREN R T o SYHUTR IR il y ot YcifPJleJe‘flc etc., comprising
Comrﬁa%mgi&r&caraacm digLl ncd @ alpaof oFf @h@aéénghtutlng
the&%ﬁgftltUt fatty acid. \Wen application to food

,"it is preferred that arachidonic acid
is in a fitren cﬁpp]id«‘g&:’gmer&oﬂefmd phosqpdms igededy , it is

par;%%@hea{ da REeler Aefhl&?“nw &iermof,tLiglygerkde.

ere een no natural source for
at r‘qrgllgﬂdé?@@ei%m avtpFigho bkt @oni rartieuianlghphagerably,

the Sane #@aNi Y @81 giyd V&I | des kORI PhdPe@has been
trlghﬂnerlde conp r|S|n arachi donic acid as, a part of

or AOJBFE 1M %%?Jc ‘?‘i‘@c‘—?of?%ﬁyt%%%g’ce?%d?sc%wlnlng
possd il ch Dyor e a&gﬁ@emhicméemﬁs Othe t §@he amé&h ghycesi de
cont.ai ni ar a oni ¢ aci as a nstitytin att

o AR PO G P S e SRS R L0b it g
evalardcloidoiianneid exs anmpart C@ﬂl@n ah;{thfn thé tatstituting

tl“afg% t of fhe-ﬁf{;CAéwe £§H SQ% gﬁ? ? %ént invention

presen nven been arl as “beeén
cl arflfdtece tor halecer e n@mt&lhrglra@tawm@donmradmnas a

r hyt&&’ﬂ@@ﬁé@hﬁ@(”@&‘%@f' Zétd Ol pwa@éwga@fy QPi®lzed and, as

ci rcadi an rhyt him (bi ol ogi cal _cl ock
a result of evaluatlion of an effect on circadian rhythm
of rat, the effect of the effective ingredient of the
present invention has been clarified and that has been
clarified to have a normalizing action for infradian
rhythm and/or synchronization promoting action of
circadian rhythm (biological clock).

Accordingly, in the present invention, it is
possible to use triglycerides containing a triglyceride
comprising arachidonic acid as a part of or all of the
constituting fatty acid which is an effective ingredient
of the present invention (a triglyceride comprising
arachidonic acid). With regard to a triglyceride
comprising arachidonic acid, fat/oil (triglyceride) where
the ratio of arachidonic acid in all fatty acids
constituting the triglyceride is not less than 20 weight
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or all of the constituting fatgé acid which is an
effective ingredient of the préSent invention (a
triglyceride conprising arachldonlc acid). Wth

r egdWVl C%/ 2 ﬁﬂé(iﬂr\éﬁﬂf %@ﬁ%ﬂé&ﬂ Pﬂ%@?g{.?%@g@' 6r, more
aci ri ceri
ar aéﬂ’ﬁed%ﬁag’]é’c'l d‘q % rgss f%t?t%/ 4EivRiIRbN% 18 uki REefpEred form
tri gdh)enfmt;je;.s sppdtidesso t(muvv/ .3/0 mcgftﬂlN%)‘gQO?ﬁPgﬂgSgresent
PCT/ 4, er.a no ess
than%é%%l Gt %8-’/ of n]tlznl}ee p%\?l\geg gb"ﬁi’/l }P1o?‘¥‘FeE§ePﬁ’éﬁd by
40 weicgftatYhdrs &t meﬁ:smm:drdmmm Veening s a]pplLLeylfbﬁ
f ny o
tgg%pro uct gir%fzhfaaﬁye&l;fe ar eﬂce%{] Eu O?t%ﬁn%?ga

e Yaiiasihad ity ey di |usgd of producti on of
fat [ oi | (ﬂﬂdn%D@éerdfje&héqm&cgﬁf%mféﬁclpé\dfﬁgvaﬁgéglllty of

may be used. "Exanpl es, of th ani sm

abi [BHAYSFE 195 RfudtdtorP bk &farf%wcemqlg} yeertaening
COﬂta&JdﬁthicﬂIQlo-?lraﬁﬁlm o cerasd &l v Ech NesSEoNGi € behesd

nus ierella enu nj di obol us, ~ genus
et SR T i, PSS | PRI ugengenus
CIadd@@mmhﬂhoquﬂgﬁndﬂuﬂﬂnlqﬁﬂummﬁwS@éﬁW@]ngﬂbSporlum,

genf?regtlélﬂ no egq%nq?%%% en%eéen‘ééap‘g%ﬁt’%ggggﬁ Q‘W t ﬁenus

r egdttPdarar %rr c&ﬂfgm]i@nt@@mgfmlgat ogsuibg eAasinosporangium

Mmﬁdﬁﬂwﬁéﬁﬁgrg geuisedprdierella, its exanples are
Mrtierella elongate,” Mortierella exigua, Mrtierella

hygr ophi M%of%?rltq 213 PG FRHI 2T hebekpRIing to subgenus
ggs@ﬁﬂﬁl\l}.belf’é)lﬁé riad l@ezﬁi@mﬁti\@{%ﬁﬁé E/lb itt?s eé’@iﬁ?ﬁi@s I ££2

rtl el ua rty,ere
o el B R it S 1 1A o bi oS | e bberells
ATC@}ZLQGIZ@&lMCé(hd 322241 e AIII2 42%3ne CBIr@ 19 3hor&BSpecific,
224, 7.
So0 SFra it GR 3 neIEr LR o Seel it 5,
exerﬂf‘ﬁ?ll"ifif@d?l#ﬁ lexfgud osRO AT A1 nsMaer el ewal labhegfopm la IFO
t he sgNStddditgoFOf e FET TR BLI A0, 1S a6 d | Fck N 3ka arce

)%2221, ATCC 42430, CBS 219.35, CBS 224.37, CBS 250.53,
CBS 343.66, CBS 527.72, CBS 529.72, CBS 608.70, CBS
754.68, etc. are exemplified.

All of those strains are available from the
Institute for Fermentation, Osaka (IFO) in Osaka City,
the American Type Culture Collection (ATCC) in U. S. A.
and the Central Bureau voor Schimmelcultures (CBS)
without any restriction. It is also possible to use
Mortierella elongate SAM 0219 (Accession No. 8703
deposited at the Fermentation Research Institute)
(Accession No. 1239 deposited at the Fermentation
Research Institute) which is a strain isolated from a
soil by the study group for the present invention.

In the culture of the strain used in the present
invention, spores, mycelia or a preculture which was
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Mortierella el ongate SAM 0219 (Accession No. 8703
deposited at the Fer nent at i on "Reésedr ch Institute)
(Accession No. 1239 deposited at the Fernentation

Resegy éﬂbé{gﬁ'ﬁf@ﬁﬁo&@l§ha£é/§s %ﬁ@bﬁlb@@hakgd fﬁﬁgﬁﬁd medium

35 SOI|%%f he study group for t resent inventi
In tHe %@w@@@#UQh%O%%?%?ﬁ hﬁeénFHbﬁhénEreséﬁtthe case of a
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WO 2004/ 084882 PCT/ JP2004/ 004318 - 13 incubat ed
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liquid culture of co nly used s.a carbon
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run“%éé#ongavgggfysadd % QOUQ91£hS¥F§g8F at extract,

oh to-a natura rogen
sour@as FHERC asciPeptere, S?@@Btlé%vpaetSOHhEﬁneprpaenp,

meat exd £ ags . & 89aaebProROEBg! 8Re!, 1 U0
soybean prote?%§3§0 defatted go bggﬁ gﬁg CO?FOESSSéSO

cakéP°$?l?%eaT%OUS%o%%l%F%aﬁbcu§ét§ﬁgéﬂg§ﬁpécﬁlﬁﬁééeﬁrea and

sourge Spehgal £a ﬂﬂﬂro@énlﬁﬁﬁgaél§u6hté§g§6diﬁmrﬁ§trate,
such_as sodlun1€ anmoni,um ni,frate and anmoni um
Fobens

ni t r APBOREYE Rt ahd ,gppeRiglspiELa ﬁeaﬁbavgltFPgen
I s fsothee.poBssbiest bhasebdbei, natgani €ugdhtrspeBsadle to use

phos g U | f at [ sul fate _and co
D1 0S DSk Gen TBCREELLILIH. 8! Buok 9 oblahectl S090%Ce, szon
nece%@hf?teTh@¢e0©Bpﬁ© patfetal aviteminat eba. Ber asméhor

Conp@@€Pién{OIftﬁécégééﬂge senpbac as Bgebértlc la 11m1tatlon
concentrations do not eriorate the gr of the

n1cr%%¥gﬁﬂ?§n?°¢PaE?PEa|F9raﬁaeg€HéFarﬁy§0.ﬁarsas Their

r ecogpradetrababnsi Aot hetcaseeolfogatboBhsoyreRiht BE the

concent £allon. 15,0 1 Lo 40 yel ght (W26 0t, . iy

preferapty, 1+l 25 ﬁelgﬁ?mﬁ WPERTPEGEr difoithe

|n!tra¢ommen@gd ahQUntlofthetcagenoﬁooacbonssautcbo t@e

15 SR o 28 105 SR lohel DA BB precerabty,

nay @etgdaédwgh@hétbw/v . With regard to the 1n1t1al adding
amount of nitrogen source is 0.1 to 10 weight (w/v)% or,
preferably, 0.1 to 6 weight (w/v)% and, during the
incubation, nitrogen source may be added thereto.

When a carbon source concentration in the medium is
controlled, it is also possible to use fat/oil
(triglyceride) containing not less than 45 weight (w/w)%
of arachidonic acid as an effective ingredient of the
present invention. In the incubation, the period from
the second to the fourth days is a cell growing period
and the period after the second to the fourth day is a
fat/oil accumulating period. The initial carbon source
concentration is made 1 to 8% by weight or, preferably, 1
to 4% by weight, then a carbon source is successively

added during the cell growing period and the fat/oil
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(W w) % 30 of arachidonic acid as ,an effective
i ngredi ent of the present inve 4 on. in the
i ncubation, the period from the second to the fourth
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and dele f@tdvﬂilzig mﬁw/m&&ﬁe PEIE )62004£804318tinglperiod
acc%gylaai erl d on the total appunt of the

successi Vel éﬁﬂé ?Pé%u ct 5 RhdR B P8eBosPBY Ce
MEIQMﬂQﬁntqﬂtﬁqnzﬁn@ tEEtQBﬂE@ﬁbgomecghtoncentration in the

! ncnmaﬁ& |é’fter{]ht9u—§' {«fé&rweég{ agﬁeéhgnwg&?gfcisaf bon

source urin oW n erio
f at /Rﬁqf%ﬁml%ﬁ% ﬁﬁuwth md@fd*elpenu@ﬂubaponn or, more

the drddd b1y | rOOEE SOME CEouLONCERY T 8E T PRe aﬂgcﬁﬁgﬁlon is
car bon. source caoncentration.in the ~ nmedium after

sevéidf dhyvRRTRNE 3 ntdbAR T bn( tr b3 LY eRELAG) afPREALAENY nOL

SIXtIesknkNﬁntiﬁ%IEyRWéﬁgﬁEl@E aﬁ@@ﬁld@npéeééiébh¥ able to be
after_the f(gurt t he |€€ubat| on

wherEoPH $4t 77 Iu?‘%/ﬁi At VTR F Ebﬁ?a%ﬁ?ﬁ@gaﬁflt pEskhe
truuanEéﬁglmwy@ﬂmlmm arachidonlc acid is able to be

prepared ng%eié éyfo#ngfeg B;¥géﬂgg?nic acid-

present 1 nv on ure
t he Eﬁ%@mmn@lmwg@mmmm hey o@egandsngrrayonat;ze

depmf&p@mme@sé@%mr%%% Hsed ?de;bb 5
to 40C or referably to ter cel s are
gr ovitF DR 3 ibat § P at© 2% o 3@@‘3? nE&bati dRej grown by

Contiﬂamﬁhfﬂn@ i 20 Q@CBMMGIey@@@b@ﬂl@ﬂsﬂéué@heﬂnued at 5 to

fatté/0 q?els abl e 1ok be {P;Qu g g nmeans of th

t enpler a LW Tom T % s %%% i 52 ¥%oaﬁb§s?ﬁlﬁbfﬁ to be

rai seraoducedt i Bofmérghl of ummmpeedtﬁaétqoﬂﬁfdli 8s such,

nge{tzs%got%%f%%%% er g%? JQ% ?p{l@gfgg :h%nggl rr?lﬁfy—

cul tinatiite@réaton, a%ifékbnculm uFeseiting fatty aClds The
pH of the medium is made 4 to 10 or, preferably, 5 to 9
and stirring culture with aeration, shake culture or
stationary culture is carried out. 1Incubation is carried
out usually for 2 to 30 days, preferably for 5 to 20 days
or, more preferably, for 5 to 15 days.

As a further means for increasing the ratio of
arachidonic acid in the fat/oil (triglyceride) containing
arachidonic acid besides the control of the carbon source
concentration in the medium, it is also possible to
prepare a fat/oil containing high amount of arachidonic
acid by conducting a selective hydrolysis for an
arachidonic acid-containing fat/oil. Since lipase which
is used for such a selective hydrolysis has no position-
specificity for the triglyceride and its hydrolyzing
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As a further neans for increasiq the ratio of 30
arachidonic acid in the fat/oil %triglyceride)
containing arachidonic acid besides the control of
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theﬂﬁ&mﬂMQEﬁﬂ¢ﬂfiﬂ¥xW¥thuC@W@%@@l@Eélndhéceapbnpase": J. Am.

tri @ yceiidg, Iébaml%h'gﬁ:y st {9@@? fatty acid

is enhanced is resulted Enhance nt o A«chidon[c;
Sel ect i vé*SHyRHY ysthe oﬁa‘ra/cghgﬁér@lycg;def r@@ﬁltalnlng a

I\/br Ml@}ﬂdn&)wﬂﬁ ho Cadpei dlai gonh i i @C@ay ki PRSRas Prefited

72,,1323-1327 99 h th
f at /5531 lrveg%r‘('c:%#?%l%o £ "h’éé‘z%\h ‘ﬁ%%)hc aﬁ%ﬁagcﬁlﬁtafnlng
aradmuﬂnmk:muycbeWusﬂdmms $me@@i@dtbyealn§ﬁé@£éhveof the
hydq%@@%ﬁ%(g 6%5@& fnc%&%ﬁ,@ tﬁgn%§%$énﬁg %%gégldonlc

e used as an effective ingredien
preﬁ@ﬂd|ﬁﬂuﬁh¢(ﬁ%0¥$tfﬁﬂkﬂ11¢%dram|bh©faaaahhddnnccac1d—

aci %arpcatf}ele@of@tf@ﬁ Y( %i&yébw@? ?rﬁfhﬁf@”%feé‘&hg

cont.ai ni ng, f

tri ceri
i nvemigH iR p%%f@f%%? g#ﬁghhwlﬁ HhtRup p@@?ép@qse of excluding

exclﬁm; Nich £ Iuendéfd teneciee Of Ot bpradagsy @Eé@'é ishgse
020 limt t|on to such a high ratio

act HREahiRN %I%Pc% THE 52 %r%u?hea%BgﬁihYe there are
anoeumenfc eares hildame ctlaei absdbutapandwnt sbesrd¢hidonic acid

COPLIEL A (000, SHUP LOVED B ALLOLL HACA0! VoptLdelen o
aci quﬁpakﬂe @-hpb:quaqugicﬁe/) us@ittaining not less than 10% by
weight of arachidonic acid may be substantially used.

In the present invention, with regard to the
triglyceride comprising arachidonic acid as all of or a
part of the constituting fatty acid, it is also possible
to use a triglyceride where medium-chain fatty acids are
bonded to 1,3-positions and arachidonic acid is bonded to
2-position. It is further possible to use a fat/oil
(triglyceride) containing not less than 5 mol %,
preferably not less than 10 mol %, more preferably not
less than 20 mol % or, most preferably, not less than 30
mol % of a triglyceride where a medium-chain fatty acids
are bonded to 1,3-positions and arachidonic acid is
bonded to 2-position. With regard to the medium-chain
fatty acid bonding to 1,3-positions of the above



25 In the present invention, with regard to the
triglyceride conprising arachidonic acid as all of or

w@200pas4s8Df the constituting fatty acid, it i SPEI/$RR004/004318

10

15

20

25

30

35

possible to use a triglyceride_ where madl um chai n
fatty acids are bonded to 1, 3- ﬂ)ésmlons and

arachi donic acid is bonded to 30 2-position. IS
fur EE%lQ%%Sdl@ee tt@ual@%ar?iéhat{so' éele(é{écg' f@_t acids
contal ning not |l ess than 5 nol preferably not 1ess

t hahaienﬁDIG HP ek € RIS IRY %tus%ss Eaitp Dos nfbf- vhe

or, fHE%S/ pledfdemaiiihg Mted ess dasbrdd af®tc l.’?c acid and
nmedi um chai.n fatty aci are

tr| cerld ere
bondeiEis FiE fome T Y aors tedrad eae 4%, 3-
bondadrydo&hyﬁﬁananhldedyH4qmydbﬁdﬂttﬁer&iha&&@ﬁﬂlﬂererred

fat&¥ ggid g%g$ing to 1, 3-positions of the above WD

200470 5 /' JP2004/ 004318 - 16 triglyceride,

t hat whi &hei strsn@lletﬂeem&er othefz tnyedamm-SChMWJf@t‘ﬁytmc.Lds are
12 eanbags t@ayi Be 1&?@@4@%%0&% gﬁé/lé‘cisg bonded to

having 6 to 12 'ca bons are caprylic aci
aci d-8R61& 14r A A y‘-ﬁor’@f%r@l@bﬂw f}ast/lOBl 5(trlglycerlde)

capmalegyhoa%laarsacamcﬁ%;ayd OA hespddd  €ryhen fat/oil
referred " 8A8" #e tr cerlgéé wher e en fat/oi

nedi Gﬁ%@ﬂ-éﬁcl’?rfléjte()y Iridgested ébOIf‘%s 1113t<bo%ff‘%3rbns

and iarachiideni dwcid u@mme@dﬁblﬁzéwswimrp@scﬁé@@lc
IS tlhe opt| fat/0|l e(tr| ceride) 10 wh ablef 3=

and 14§88 Sseopl ¥ AR ] ecft &S a ‘70??63“ icto

(tr@Q%ﬂﬂyqnﬁﬂWheraugpnnkxﬁipmbxxnmnsIwﬁ(mbﬁmﬁilglycerlde are
‘ :

:Ppggtgla A Iéo c‘%cr egt&%c%:%g%%géecgf ‘é%%? p@%{ﬁ?%@fds and, at

pos.ttheo@mmetrﬂémorpqe NPRGU IO A-noroary kyiyerial (MG) is

are Rlckav.ed Hie gl Wes ths Ml eory esi f 188 TRIAY property

aci ds and, at <£ tinme, one nol ecul e of
g 2nd/ag & PR RRIPT A b NG e a

ver ytmar@rfd:h@,scﬂmm aiperiat, fLOdfuebli}e, agd e pnde h@sof 2-
good abﬁgrba Iit %%%f t her ef or e, is said that,

usuﬁqgf 4t PR :féﬁ?ﬁﬁﬁﬁ??on has better
absor pti dthen 2A4MM 5 MEdsoldissalvedile diild, act dgetd as if

SELS 2541 Jledna SR Yool LR Lcn o

aci 8% tatNky acid. Theén the free fatty acid and 2 MG
biosynthesize a micelle of a bile acid-complex together
with cholesterol, phospholipid, etc., incorporated into
epidermal cells of small intestine to re-synthesize
triacylglycerol and, finally, released into lymph as
chylomicron. However, the fatty acid characteristic of
the pancreatic lipase has a characteristic feature that
it is high to saturated fatty acid and arachidonic acid
is hardly cleaved. Further problem is that, since
pancreatic lipase activity is low in babies and aged
people, a triglyceride where medium-chain fatty acid is
bonded to 1,3-positions and arachidonic acid is bonded to
2-position is the optimum fat/oil (triglyceride).

As one of specific process for the production of a

triglyceride where medium-chain fatty acids are bonded to
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to re-synthesize. triacylglycer b and, finally,
rel eased into | ynph as chyl om However, the
fatty acid characteristic of the pancreatic | i pase has

a charagqisitds faat Laleaérttadonl@ ddid slén}&@n&@d to 2-
saturated fatty acid a%h]arac i d 4§Eﬁ§§ is hardly

cl eBPEd-E 18Rt Her 157 et RhRzo n’EIP‘éaf‘?’élon of

|| pasgaaed imtich isciovnly bﬂblﬁt@%c&w opeppbepoaltlons of

Lo $o5° Bt SOt AH GO e (P S ERRbaotee geid-

2 p@mﬂtamnmngtﬂ&tkqnlrmMWigﬂyqnﬁldéy|@m@cnedﬁem chAsin fatty
one fcfpe0|f|c process for the production of a

.tr|§lycer|de where medium chain fatty acids are bonded
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act £GP STt HoHeRbriat Y wxid | ¥rds ofherpghe ratio of

tri glneeetidnid idﬁ p'rf@st%l@eﬁl %a@iﬁ%ﬂ@%@n@@iguélng the
cont.ai,ni_n fa oi J trlg 1_terld and nmedi um chaj n
(

f at t5F + He R ¥arhtd § ot %??%%‘ir?\htﬁht?sb%séﬂt at 30
as &o Sica“ra |ng, mateféersdbly, add rigl ycee |xdtem\hete hlgher than

: ; .
ahort e e G hR A DAY BEL Rl s 20 <o
aC|dedhslntQM¢©g t@eprev¢@ﬁy@ed¢Qmeasehlghtheheeactlon yield
Lomnes Al WL B 10 bendRladl 80 o0 Aol gr LLEygRLY.

40 to 50C gher than e comon enzyma
r eaé‘tar‘%ﬁ‘ﬁ%e?’%ﬁ%r%t%’%%g i sroplyeeride apdor d’érlﬂbycerlde

prev@dra cpl@pyeas@ oh thecyeacidOnayi e 8-38s86idns is a
resul t_ of increas g t he, ggreacted fat/oil materi al s
(t hd" LMy t?.ﬁ?é %r#ekdhnd a triglyceride where

only one mfafpi¢y atitsealifase polsi¢homsetsfaically acts on
nedl |ca$$ fg%ﬁg -1 ) P §§s9£ftQ§?'tPasfy$Q£§Qe are

speC| s on e es bond
1, 3- t{dbasttwmhoiStmow%qiylemmU@rwnegamham shEkhassgenus

pr odiig e, bys M &£ 0Q% 9§Hh§&h§HSP élﬁ'd OlISs BB}aéPBEﬁlus and
genus Rhlzonucor and genus As er% us and
pancreatic lipase of swine ith regard to the lipase as

such, -commercially available one may be used. 1Its
examples are lipase of Rhizopus delemar (Talipase
manufactured by Tanabe Seiyaku), lipase of Rhizomucor
mieheli (Ribozyme IM manufactured by Novo Nordisk) and
lipase of Aspergillus niger (Lipase A manufactured by
Amano Seiyaku) although they are non-limitative but
anything may be used so far as it is a lipase which is
specific to 1,3-positions.

With regard to the form for use of the above lipase,
it is desirable to use a lipase immobilized with an
immobilizing carrier for making the reaction temperature
not lower than 30°C or, preferably, not lower than 40°C
with a purpose of enhancing the reaction efficiency and
with a purpose of adding a heat resistance to the enzyme.
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manuf act ured by Tanabe Seiyaku), |ipase of Rhizomucor
m ehei (R bozyne IM wanufacturea8b7 Novo Nor di sk) and
Iipase of Aspergillus niger (Lipase A manufactured by
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| i pase i Mmobilized with an inmobilizing, carrler for

makitFF aHOT SRA | Gh PR e BB ot TbGRE ) t BaK BecC
or, eafreriadileg. not |ower than 40C with a purpose of

enhanci ng. t he r ct n?eff|0|enf¥ and wth a Eurgose

of addi ng’*¥ ﬁgﬁi s SR AntE et RGBT 1P 1S suspended in
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exegg ified.” One part, K of the |nnnb|I|Z|ng carrler 'S

sus i n Al HMepbhleed RR3YRG Wei gRfeoFOahe prepared by
aqg e 150 thé ?_ﬁh.‘élflpi'llz@@éelﬁ?@§d?ﬁb9 tDn1a3s@fﬁ§&b| ﬁi@%hod

an rts_of co acet one

susdiﬁ&?dﬁ p?ép%ﬁﬁéﬁ Pg}%ﬂﬁ%?l§péffﬁl§tFPrE;§ pOSltlons to
WhenﬁupQ@aatpﬁﬁcamlimmﬁbiSLZimgnéﬂrerrlﬂﬁﬁbrblaeésolved in a
e”ZXRFn%ﬁzﬁb£ﬁbﬁﬁtb8f §§Pg£edtg¥e ¥%Egi%98goga{6i2r is

pr eci n"vacuo. Ina s
partmsﬁe®ftm¢p%Bet@p®€thl%ttbrlng podi thensikpurenés dried in’

party &80t b "B @ﬁgéfé'é‘ﬂ ﬁ%ébfmééaéﬁzginésol X604l PeBuit of
15 m ni num ano vvaer t he i nmobi | IZzilng carrier

i s F@%eﬂp?ﬁ%?éﬁﬁtﬁsmFFﬁhst?P?Phg9%ﬁd°§hélﬁﬁ§?uﬁéel§1xed on a
dri ecfiarﬂaf.eyalsw t0e ppepatet ansi 1obs | ﬁé@éooﬁ/ﬁt%/ﬁlﬁowAS a
result_o eratlo . as, suc out oof . i pase,

are fT32ees eﬁlgghpglgF t¥h%@p?gg00t ﬁg Sirt P?ndﬁgsls

not s@bme@ﬂedrbmsespeetrqahgeatt1M|aysabsakbteTMUsmprising
Mhens££r£§ng599£?8£fda£8 ﬂe@i&ﬁfgﬁgfﬁngakgyaaéE9§tQQtShich 1

(conp
to 10% (w/v) of water is/are added or, preferably, in a

substrate to which 1 to 3% of water is/are added, the
immobilized enzyme is able to be most efficiently
activated and to be subjected to the manufacture.

In some types of enzymes, amount of water to be
added to the present reaction system is very important.
Thus, when no water is contained, the transesterifying
reaction hardly proceeds while, when the amount of water
is much, hydrolysis takes place and recovery rate of the
glyceride lowers (when hydrolysis takes place,
diglyceride and monoglyceride are produced). However,
when an immobilized enzyme which is activated by means of
a pretreatment is used in that case, the amount of water
to be added to the present reaction system is no longer
important and, even in a system containing no water at
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added, the 25 i mobilized enzy 9is abl e to be nost
efficiently activated and to be”’subjected to the

manuf acture. In sone types of enzynes, anount of water

to ha1, added thanlhe qassiing eaddObSYSd &B1S ¥&T¥arried out
i nportant. Thus, when nqQ water is contained, the

t r af&dcdeftylivng 3¢ rEaliSth BRETHRL g TSt viFi¢ e,

whep rihe carfmidnic ohattdie Hyhdiah, tHy Moiyte Spf@k@bation is
pl ace._and recovery rate of the glyceride |owers (when
hydrdblllysis§lteé‘%@ ‘pl ace, diglyceride and nonogl yceri de

are produted) .thdowmedr-reaseyaran dimmiilizedl enzym® as such
whi [ ti vat g of, .3 e ng_is._. .
useg@iﬁ%ﬁﬁgﬁngggggﬁﬁ%ﬁgﬁﬂﬁ%ﬁggﬁé%éhéﬁpé{%@%@?a%%e%a%%ed, 1t
t he igr esontrassddtlicor: o yssftfdmientiy Iamefactwpers anriglyceride

and ., 1 @MeN ol & S YHLM GoME} N N Wl fle &+ YO | 3-positions
2004/ 084882 PCT/JP2004/ 004318 - 19 all, the

t r afd¥es R dRP e ftiibnt§ Paried tle carpeeit be without
effitlew@t“xtilmgt ﬂv%e irﬁaﬁit&%@iﬁ@ﬁ%\%rﬁ 10 e tcdde of a fat/oil
pretrea n en e PE, O e en nNe preparati on
s (G TSR, PR b HHBRD 1R LF AR LG having low
i mm@ddﬁeﬁ@nmj@wmidrg m@bwﬁfﬁ@zwaugl-positions.
reacti on t enperatur S ral se | IS NOW.POSSI e
ef fici ent#@%%f]’éocqeﬁoer atq}er ir&#@%é??%‘ére \A?l%?kéeverage}goo‘i
medihawictia fatnal Fcinly | s bomietbt ol df Bagodsnt rhpshn and/or a
and &%Mﬂ%&t%ﬂ e d, 401 3 pPéftéQPc?fMinz?ufhythm
10 lowering the reactivity even in the case of a .
fat/@iolqaigayl yleGhle) TRERGHTY EreEhi doafkidensc acid
Ta\éiaﬁﬂ:l/!cilyvar&ﬁﬁﬁl dusid w:r}]@rdéifmt hﬂ%z@ibif.%:tﬁ@eﬁéf%(? to

, o- POSI 1] ONS, n me 0 or e nuracture o ,
bev ST 1 GHa M haA Hgf A5 e | 37 1Y Bt FORPPBRdSd with a
I Nf rdectt e & Iy dwm keenek o g @/ £ ASA syhncdils ombz8&ing substantially

pronotin ction for circadia t i ol pgi cal .

0l ool A AE e ot S8 Eh S R L B FBpune 1o
conpouridl evheriée 2 acthel orker @es ton stlyat comst ahotnhgis little
fatt 1 dy.S a i : ri :
oV el 1ot T h Caira Fenor Ptk el B, JRLE! pahtifhed in
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composition compounded therewith is ingested by human
being, the amount is still below the ingesting amount of
arachidonic acid per day of the present invention which
will be mentioned later.

Especially in the case of a triglyceride where a
part of or all of the constituting fatty acid is
arachidonic acid, there is an unlimited possibility
concerning the use of the fat/oil (triglyceride) and that
may be used as a material for food, beverage, drug and
quasi-drug and an additive thereto. There is no
limitation at all for its purpose of use and amount of
use.

Besides the general food, examples of the food

composition are functional food, nutritional supplement,
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conposi ti on conpounded therew tg Is ingested by human
25 being, the amount is still~™ Pow t he i ngesti ng
anount of arachidonic acid per day of the present
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add .0, 91d cUltsere, foLs iﬁ%@?@t egufpedsioh| vesh0s§kon and
f ood, sea food or beverage ich does not contain

fat /YTUP{ n addition, the formof functional 15 food,
drug and gmaeddﬂtu@nnﬁg becacteptabe andredieny bE the

rocessed fo nrsucF as entera nutr%egﬁé §omder

gra TSP ot RS BT RT | %l%omgagﬁen PoRT STl 8F SRS3Md

syrupnvémtadmlmapnCOUtahe earecusvearngeedaedtadﬁlthee which
are commonly used for beverage/food, drug or quasi-drug.
It is particularly preferred to contain an antioxidant
with a purpose of preventing the oxidation of the
effective ingredient of the present invention. Examples
of the antioxidant are natural ones such as tocopherol
compound, flavone derivative, phyllodulcin compound,
kojic acid, gallic acid derivative, catechin compound,
fukiic acid, gossypol, pyrazine derivative, sesamol,
guaiaol, guaiacic acid, p-coumalic acid, nor-
dihydroguaiaretic acid, sterol compound, terpene
compound, nucleic acid base compound, carotenoid compound
and lignan compound and synthetic ones represented by
ascorbic palmitate, ascorbic stearate,
butylhydroxyanisole (BHA), butylhydroxytoluene (BHT),
mono-tert-butylhydrogquinone (TBHQ) and 4-hydroxymethyl-
2,6-di-tert-butylphenol (HMBP).



20 present invention, the conposition of the present
i nvention may contain various carrier and additive
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quasi-drug. It is particularly preferred to contain
an antioxi dant with a purposg 8f preventing the
oxi dation of the 25 effective ingredlent of the

present i ventlon égﬁi hﬁ anti oxi dant are
nat ur al ocop%e‘?‘%? npound: ¢ 1 24 one"
der iyl \fl%roqhylﬂ—%@o(ﬂﬂe ”PC{N'%%goﬂﬁ@ﬂocl agl q_’oggfﬂﬂér%l, £~

aci d derivatiVve, catechin conpou fukii'c ac

gossypephanylsz |§n-e:od:ejp|h\eartdlve,n-8cﬁﬁzaipﬁercﬁlo i @etopherol
guai aci ¢ aci d, p-counmalic acid, nor- dihydroguaiaretic

acr&St§FeHﬁuQQNﬁﬁnﬁﬂfOHQﬁﬁﬁ%mﬁc%%ﬁﬁ%hnd Exjepeee atighe

base 4 %QEEQHQ 6001 £ £ gLk . and
conpound and sy nt&etrc ones represe%ted Igﬂggﬁ%? hln and
Da|mﬁtﬁxanﬁmmnrbrc stearate 35 butylhydroxyanrsole

(BHA), b dlene. {BHT ,
nono- tertLﬁ3t F%$% qu|none ( aﬁﬁred%Fnt of the present

4- hymvmrhylth@ ®npagirichwey| phenpteseMPinvedtion may

2004/ 084882 PCHIRZ004 Q0438 v ar Zdus EXQPPL €55 Of e%@?nder,
tocogherol conpound are a- tocopherol, (3-tocophero

y-t QﬁmnﬁkﬁgﬁrS%pgt%&%@ﬁer%$c1plent binder
~-t mra}reerwl 8 sdc]h tacgze,r&taw @i}daﬁ@pomr@égeeéﬁﬁé 0il)

h t
o i 9 S0 SR 8 Sl e pedairs

astagmnﬁursué@endhﬁgt&gemﬁfemmeae fhguedi eh¢e opotier,
PreSally ol NG Aka k1P, GOUROSLLL00: Pho { s PEOSEBE e n,

i nven |on ‘may” " "contain a I er 'such as various
car rdarisageixt anideg 04D and ukerithiniwhile epanslag of

agentqq #XG}P1 £ vfﬂiﬁgﬂ cORLYERE, (§W§g%@ﬁe¥ﬁt8%?anlc acid,

et hanol” and vegetable oil), ~ dissolving a
di sSANTR Dradftler ,Pejef ity MabRhEre SPEPERRT Ay, a§eher

wheas1 éé@u:rlytré ,campwwI , n@ﬁﬁieﬂt C@Iﬁﬂl@i{ﬁd&ﬁt,
polysaccharl ein rice

m | r ot il
P RS 5 1 €M e it SO Lp gt SEpd pataral
c onpioeot, e xstvwesst e nerg m&g&ﬁahlacemtracbl@lthguggehhey are non-

perng$& rd@jsture preventer, fiber, electrolyte,
m neral, nutrient, antioxidant,
The main pharmaceutlcal ingredient of arachidonic

acid and a compound where arachidonic acid is a
constituting fatty acid is arachidonic acid. It has been
reported that ingesting amount of arachidonic acid from
food per day is 0.14 g in Kanto District and 0.19 to 0.20
g in Kansai District (Shishitsu Eiyogaku, 4, 73-82, 1995)
and it is necessary to take the corresponding or more
amount of arachidonic acid. Accordingly, the ingesting
amount of arachidonic acid and a compound where
arachidonic acid is a constituting fatty acid is
arachidonic acid according to the present invention for
an adult (such as that having a body weight of 60 kg) per
day 1s 0.001 to 20 g, preferably 0.01 to 10 g, more
preferably 0.05 to 5 g and, most preferably, 0.1 to 2 g

in terms of amount of arachidonic acid.
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i ngredi ent of arachidonic acid %nd a conpound where
arachidonic acid is a consti Cufi i“ng fatty acid is
arachidonic acid. It has been 25 reported that

i ngesti n@q@ﬂ)uﬁﬂe ca‘f@é@@méi%fr@&i@ln{ r Of tﬁ@ogresént
day is 0.14 g in Kanto(iPstrlc

KanééW@*s,ith} &S Edptf @@m@eyﬁooc}g 8D a@gg%)lte amount

and dft dradleiRss Aracid ﬁ@k@eté@nﬁ@mﬁ@é@oﬁﬂtﬁgfgbd”@ée
anount of arachldo C agé Accordin t he |ngest|

30 AMRFHEDTE dracH St e Lo s et naPRREREe Aflount o
ara@m(tﬁmpbunﬂaﬂ|wnﬁhch&m@r&g@/ﬂ@odavaylasldepéndlng upon

d ti
For e Uhefafends FREL 1% ' Pos MePEm38R) s oF' BF oo
kg) qmpom@ed,s @@momppuzmdgng pief coadhgt&d0dot @s100 make
g, Mmye a%lpff@f@f aé)}a/crolﬁémt.@ écgdaﬁgt I@§é Jphan 0.0003% by

preferably, O. g Interns anount
ar acifi 8 c %%ﬁrWEQUM? O%%%%Zthb@'{/ 0F20d%/ bp4Begght or,

22 nhen ﬁf@f@fa&mﬁ) Vigot NDES¢li €Ndn 0f . b be Byesedtht when a
|nv nt.i applied tp bevera el f od, an ab ol ute

UL 9 DFC SR S S R4 £ o bES LYnBLNacUngF Ehat BBt Of or
|s aIﬁxwizﬁﬁezﬁbmw%ituth@anttylm@fdthg absehiiiénic acid is

anDunt pound ﬁ?ﬂEQgﬁge th pe¥ﬁ%a%$/fﬁ0d Va%%%alycerlde

depen ng upon e |nges |ng a
beverlegyed froedi yro-dbea i wofipbindadidt he bonpedndondy, Bspositions

ol o Rt SRR REE00% oy e Ghe, 2 oF OF F ATy Lol
| esFAMRENIIODI% By FREPGht tiof, anQuADr &S pn@telabsythﬁnto 001%

|esaqfh@@l§h@3gﬁﬁﬁféﬁéﬂg§ Mbenidsstthghyeehideby weight or,
cont ai ni n where a part of or F of

ceri
Che T (PTGt e LYo RcHAoS SChRnRy Y HEiaREsSs a
conpmmh@bﬁc@riﬁetWMefQQMedfumtha;nthﬂtg kehgl yeebbléed to

wher t bonded. t o
1, 3- €05|$|%g%lQ§é %ga%%%ﬁgggﬁ#gcagg i léb%ﬁaeadtgo 2-
2-pax@sibhois  conpounded with food, the amount i s not

| ess thanWQeQOQH@ @amﬁgéggionpéff€ﬁ§b§¥e§95tl§ﬁ§ﬁhg§en is
0.01% wei g or nore preferably, | ess
O.l@%%@gm%$gﬁtd%%ga it is manufactured by a method which is

common in the field of pharmaceutical preparations such
as a method mentioned in the Japanese Pharmacopoeia or a
method similar thereto.

When the composition of the present invention is
used as a drug, the compounding amount of the effective
ingredient in the composition is not particularly limited
so far as the object of the present invention is achieved
but an appropriate compounding rate may be used.

When the composition of the present invention is
used as a drug, it is preferred to administer in a form
of unit dosage form and an oral administration is
particularly preferred. Dose of the composition of the
present invention may vary depending upon age, body
weight, symptom, frequency of administration, etc. and it



triglyceride where nediumchain fatty acid is bonded
to 20 1, 3-positions and arachidonic acid is bonded to
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invention is wused as a drug, it is manufactured by a
met hod which is comon in the fid3eld of pharnmaceuti cal
preparations such 25 as a nmethod nentioned in the

Japane Opogj 8. or . a net hod simlar theret
V\F‘leﬁﬁt ﬁrge{%ﬁ{p%gﬂg c|§)on %? p?é@%ﬂf i ngeRPTBRUPS WHs&g
as @nﬁqhﬁdqnmcomnp@mmﬁf@ma@no@mpoﬁnﬁhﬁheféeatavﬁldonlc acid
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e Je e e SOPPRELY 0o 1 & LoRRILLHRERY present

i nveitVesHt ien abhi adeinivtered pepropyi adeanoapalndiabout 60
rat %d‘}ahrp%ﬂjsaﬁgouﬁb@e@f t@@u&?f‘?oél%ugno 0foih pESS%nt

invention is used as a drug, s preferre
adeﬁ%ﬁ%ﬁaW¥Weﬁ?Qﬁ?n0(ﬁlLﬁﬁt1@o§ag@O¥©rn¥aﬁ§rahlyrabout 0.05
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of ammeﬁ:ﬁrdayon etc. and it WD 2004/ 084882

ol o 5 Coogial, ok o L SEORIRIOEH LIgkagkPhe qucieus in
conﬁéﬁhdﬂmh@Fe Machi Hority acids is phomph@lipiangembrane of

fatWméﬂBfEfﬂxé¥é“éﬁhéhhé$ﬁh@r$§§% %n Hggéé%ﬂﬁ&§enﬂlc acid

adm ni stered per day to an adu
an &RstmtWhan Lﬁﬁ%ﬂqyb%kﬁﬁﬁeol@Oqak%HZDnﬁo cprnefdenbtyon, a

abOLﬂon(b:Qﬂaﬁibri‘-Qaﬂ af%lﬁl@é@i@ré@i& @P@I’i‘tdcgcggah%gaénglc acid
about 0.1, to 2 interns o

DSt ef er
anmi‘lﬁ Ryt é ‘?d’dﬁ Jﬁh%c?%‘“%?/sjd?%‘?%h?@ the oPHReeRd invention.
t hr @endriaikeby a amgchidoBiol agldal ag! 9ok tﬁp@f@ﬁ@é}{:u{:gted

Shosanary e et hr B R BIaI S o S dbrEPe

aci dinfRt Worbedhresdk@hoite deidsyanes ivved fhenrlbabhete acid

ar ach ok S ReF e R b amERaERiT Y by dPhs pame enzyme.

pr efEremssf de } hﬁu@mrﬁmﬁﬁimm adred DI§S§@Ie1ﬁV§&ﬁiQDstered

Coneiel o BB, oty (a0 S B asplut e
On the other hand when docosahexaen01c acid is solely
administered, it suppresses the biosynthesis of
arachidonic acid.

In order to prevent such a disadvantage, it is
desirable that arachidonic acid and docosahexaenoic acid
are ingested in combination. Since the rate of
eicosapentaenoic acid is very low in phospholipid
membrane of the brain, it is desirable that
eicosapentaenoic acid is rarely contained. A composition
which rarely contains eicosapentaenoic acid and contains
arachidonic acid and docosahexaenoic acid is more
preferred. 1In a combination of arachidonic acid with
docosahexaenoic acid, the ratio (by weight) of
arachidonic acid/docosahexaenocic acid is desirably within
a range of 0.1 to 15 or, preferably, 0.25 to 10.
Beverage/food in which eicosapentaenoic acid in an amount



unsaturated acid) are biosynthesized fromlinoleic
acid and a-linolenic acid, respectively by the sane
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adm nistered, it suppresses the biosynthesis of
docosahexaenoi ¢ acid. On the~offer hand, when
docosahexaenoic acid is solely adn1n|stered it
SUppr.Less t o c
or e toty i SRS S PR TR PSR e 4o
thamqmnnundﬁﬁuxszmnstzyﬂﬁﬁkmm@éhexaen0|c aC|d are
I NgQStA dL conbination. Since the rate of
ei cosap ntaen0|c acid is very low in phospholipid
nenbr ane 18¥e tRFE IR ninVen Oy set Fhprevt hatmgpe specifically
ei casapaitagn Gadidrdinday %9/ wOPt SF NBdamPles. However the
composi tion , which rarely conJcl ns%glcos entae oi ¢
aci PEERP oM S 1OR akthi dhi 99 ahg the following
dOCQBﬁh@XBﬁﬂDIC acid is more preferred. In a
conbi nat i achldo aci d h _docosahexaenpic .
acid, the oo% om@ggﬁﬁﬁon o%w%%?a%ﬁ?%%ﬂ? 1nvenglon which
aci di/ajdmmg@éﬁmct, ddallils fesdy abhychiohah faodange

r 5
Bever age‘;%% d;? heé\l)\%l Cef&?chy £ Q0@ bP k];lees and food for aged

h el cosapentaenol c acrd
anpoeoME mlm%@h@m?ﬁ%]@m@on’slss SOM b]z)f dE§SSlblng

t harb@@l%ﬁ)ié}'ﬂlr(@ytﬂ@' %‘Iﬁo@fn%@&@tgogh CaagbfthSner for
Conpounde I S nost %re erred resent

i nv RS BHI% Fhe nthi el pRf ecgrb@%ﬁﬁefam 9ndéor| RUEPPAL bBUCh as

as fﬁﬁﬁ@h&hﬁ)kwbﬁwptémoﬁiﬁﬂpbﬁssat@MﬁMerthbesa@ﬁeﬁéﬁa
i nvention is. not %n1ted othe fo

rhe T ot abRit! 1 bhEE Ry SRR AP BR, FESaD SRS
is bsmep@@sti@mdan&éetthhéoodmpémentlDnathéosd;dlﬂood

desgﬂﬂg% : Pegh t aé@pﬁa fgogoéﬁa%Pé?hgta@@goﬁoggngBfradlan

age e |nc udes e case ere
descnrhlbtwg apf/ o spl wm%@r@héwm%mpﬁgmp‘aéﬂg afthon for

cont@i pesqigh rHﬁ@Kthb18Eo§§éQlfQQQCEQWBﬁé'hb@@/has a
and/or a topl (such a t) fo Qnoti o

sal RTBYeRReNEaPH ?%BaoisnﬁoﬁﬁBﬁPP|gﬂr ?ﬁ9§hyFH@ydéF@rderr

thatsl@@psaldof@@ﬂ aRONPOBEY£QNs d8EH0ophhBe e9HROBRBE caused by

in thgng?ﬂglggy of infradian rhythm and disorder to
retardation of synchronization of circadian rhythm (jet
lag, headache, tinnitus, palpitation, nausea, gastralgia,
diarrhea and lowering in ability of judgment and
concentration).

Example 1. Process for the Production of

Triglvceride Comprising Arachidonic Acid as a

Constituting Fatty Acid
Mortierella alpine was used as an arachidonic acid-

producing microorganism. A medium (6 kL) containing 1.8%
of glucose, 3.1% of defatted soybean powder, 0.1% of
soybean oil, 0.3% of KH,PO,, 0.1% of Na,SO,, 0.05% of
CcaCl,.2H,0 and 0.05% of MgCl,.6H,0 was prepared in a 10-kL
fermentor and the initial pH was adjusted to"6.0. The
pre-cultured solution (30 L) was inoculated and subjected
to an aeration culture with stirring for 8 days under the
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have/ has a 20 preventing or inproving action for
bi or hyt hm di sorder, sl eep di soffer and del ayed sl eep
phase syndrone caused by abnormality of infradian

rhythn1and r t y t]
o RPN SRR <ehnd LD 20 oY IRIEANLR1ER 360
pal pfl‘h@uonandausear pusepakg #as2308i &Pehea Thed agitation

| OW% trég _)(Ja% abiJddoePlsd udgnenty and u@@r@f@éafvfé@nasxygen

Process for the Production of Tri cerid

Conﬁloln&af@:rﬂtdcﬂﬂ ddhite AG PRE’- a Wighsteg#Ed n@o F%&wose
Aci do3R dutdersl | ard Rjd‘.rﬁ:é!&@@r#@f@n agieiarl ACheédoBhCwas made

aci d-, rodu0| m cr medj u
Sontid S50 4305 ATEE] L0 Kb eh gagby means

powdsr leavﬂJ%g)-fd hl@ihcmlland) S%’Oérlﬁl.—liﬁﬂfl io. x&é/e; Ofcept at
Na2 . Q% of C n 96 1

vvas%p'r eﬁzzfr (e)]dﬁ iﬁ% f%lﬁab%\éef@?%%%t‘gg % W? %

pH was adjfitstedampBidiomhef ptlee cohltwee, sobll s OQO(I‘BG:Lning a

thl?%%’%gﬁ%gfggrrlng figﬁgﬁiggnléo @fdaﬁéaémggnstltutlng

200470848 & FETL Y RS0y D03 18y QElt?éé‘hwltll@ﬁdV\ﬁéYéng and

tenpeatdi e was é@é‘fa@@é@tfpamV\@§e3§quD@mguae@mg with
i nner pressure was, 200 kPa. The agitation Tfate

was
adj SPRPS PR TEPIGRTRY Hed dPITHTVeRdoRygRR fOT edible

conceqt féd 1 Omé@ﬁfﬂ@lﬂ-@, p@@acmiihymgﬁr debﬁothQOSﬁdS
concentr tlon t he conce ation_w thi nmedr um. .
oo Tt o) IR (G008 180 ok Bk BhRs ARBRE APt Sgptaining
by maax@ly@éridi@vwmlge:d@mraehhddnandacaﬁtwaSthandedt to any
5 i; nabov t
}i gag %%ﬁp %lé%ﬁ/%és{f—faﬁz ov ?nggeéu\ﬂ%}ﬂa fat/oil
cont afn %@ygermet ryegs yl@@@ledénmeaemaﬁbﬁhu g6hPE aBfdthe

is a-constityt Eageyfatly ﬁétﬂylseé@éQV@éﬁdahﬁlyaed by a gas
filtration and dr¥|naFand fat/oil s e tracted
sV

t he FREAMEFAGTRRP tRUPRBXxafE ARGSuBfeBFad %Gonlc acid in
purifyéngosakpsatoy edidlwasfavleunk.(degunmi ng,

deaci di Tyl ng dgﬁggﬂ' n9,4 1%§cd889d°%@82ar&8 ghyg,13%ic
¢t 8- %o

kg of aracﬂ oni ¢
acid, linoleic a01d, Y- llnolenlc acid and dihomo-y-

linolenic acid were 11.63%, 7.45%, 7.73%, 9.14%, 2.23%
and 3.27%, respectively. Further, the above arachidonic
acid-containing fat/oil (triglyceride) was made into an
ethyl ester and a fatty acid ethyl ester mixture
containing 40% of ethyl arachidonate was subjected to a
conventional high-performance liguid chromatography to
separate and purity 99% ethyl arachidonate.

Example 2. Production of Triglyvceride containing

not less than 5% of Triglyceride (8A8) where Medium-Chain

Fattv Acid is Bonded to 1,3-Positions and Arachidonic

Acid i1s Bonded to 2-Position

An lon-exchange resin carrier (Dowex Marathon WBA;
Dow Chemical; Trade Mark) (100 g) was suspended in 80 ml
of a 12.5% aqueous solution of Rhizopus delemar lipase



triglyceride (where arachidonic acid was bonded to any
position of the triglyceride). The resulting fat/oi

W@ 20040848821 i de) was made into a nethyl ester apdI/gneeo4/004318

10

15

20

25

30

35

resulting fatty acid nmethyl est Sr was anal yzed by a
gas 20 chromat ogr aphy wher eupdn fhe ratio of
ar achi doni c acid in the total fatty acid was 40.84%

| t:
bt d RS PRI rdiflde SEPLLE) Fdh gPLEL s vacuo to
| i n@R&s c,ar)acllmn%lrlelq@ 63Rase 45% 7.73% 9.14% 2 23%

25 and 3.a2A%;r rashectd vedae + fan thes céﬁﬁl@@%@t us:t.ng 80 g of
ar achi doni ¢ . aci d- contalnl£ fat/oil %cerl

was TREdE G SHF 1R n(ACR awan*éa%%%w % %dblét‘ﬁ?ilght of
est elraghddyreic c:mttcalpm;mﬂw)m m@mm@rapht@l@ngt 8f caprylic

was subj e ted to entlonal h or mance
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et hylat@ract dmﬁaa efofx%&rﬁtcwﬁs Wwiodustioning (130rpm). After
Tri r es h ,

Trig :lréltgl x’z:(péEB;J"Ar{\;%]ere ‘{)kg%?fhm é\l %Qag (?;’ ARi Iétilgn was
Bondrmlqwﬁdg_ 3 RV e @hsaca‘wdvaom@mmbtllmqi dlipase.

Bonded t opsPosid 'Bﬁn&@tﬂ‘zé&’%%&@éngﬁhi% Bscé%ﬁleﬁzér
(Dowex WMarat hon WBA, w Chem cal ; Trade r k

g) W%ﬁ%péﬁ@é‘ﬂl?% SQPWFFX %?r%tQCZQSW/@%qu%ﬁges@PHHoﬁlo g)

of R 08438
DCT SR S ST 41 %ec‘yﬁ‘ pas,gi F’%v\ge?z Faflpe otume: 31.8
Sei yaku)e@anipped edi i a/a;q:amké‘o, ginexed fanvbiligbdre TGA 40S
I|p r. eac r S

o P AE 1 el L ARy R pER L Yo 1n 12
WBI gras of Lovar sehe dore ccabimn pabpar edn s haEkafppe Iate (4

160 ngmto&flpra(ﬁaca @6hdinddud Qéat:'aﬁoabeaas bHFP!?é!ﬂ' 88 to
i pase and water at 30C for 48 hours wth

sti r$4 ¥y fﬁ%o?pﬂﬁ aAF?%Wte%oﬁ%Fé?t%n of Nt ke BgRRYVBALE !
t he tféiﬁ{ﬁtér@ﬂuﬁwd)lfl”Oll’ileV‘@ﬁlumﬂn@aedképtga’de4anto 41°C. From

actlv bilize a 10. Then the
|Ipa§2 ( %ggph%gdé %%%?8 f%té%%l rcartt %Ft ggg%erilc acid
Mar ad i nt BA, f@tmdea@radk)wene g¢movad by|hednsnod a molecular

9'aS§1§QlPﬂQtiénSleigwédcﬂy ¥QE Q€t1§% 8o ﬁL}l 1n8 steps

equi z a m xed at ol [ whefe
pre %deﬁhbkﬁaﬁ%F O&lah@eaaamynac §€P81@éfélﬁ9xe€epﬁ°rlng

1:2 and decoloring) to give a fat/oil (triglyceride)
containing 8A8.

When the rate of 8A8 in the BAB8-containing fat/oil
(triglyceride) prepared by gas chromatography and high-
performance liquid chromatography was checked, it was
31.6% (Incidentally, the rates of 8P8, 808, 8L8, 8G8 and
8D8 were 0.6, 7.9, 15.1, 5.2 and 4.8%, respectively.
Fatty acids P, 0, L, G and D bonding to 2-position of the
triglyceride were palmitic acid, oleic acid, linoleic
acid, y-linolenic acid and dihomo-y-linolenic acid,
respectively while 8P8 was 1,3-capryloyl-2-palmitoyl-
glycerol, 808 was 1,3-capryloyl-2-oleoyl-glycerol, 8L8
was 1,3-capryloyl-2-linoleoyl-glycerol, 8G8 was 1,3-
capryloyl-2-y-linolenoyl-glycerol and 8D8 was 1,3-



15 was flown into the colum at a constant flowrate
(4 mM/hour) and a continuous reaction was carried out
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I n a t period, are active in a dar
peri nges over time in the amounts of movements in the

lights period and the dark period.

Measurement of infradian quantity of motion of rats
was carried out in such a manner that the rats were
separately raised in a box installed with an infrared
sensor and the quantity of motion was counted by the
infrared sensor. Thus, whenever the animal passed the
infrared sensor, it was taken as one count and the
numbers were integrated to give a quantity of motion
(counts). Statistic treatment was carried out using
ANOVA and Student's t-test.

Twenty male Fischer rats of strain of 18 months age
were divided into two groups of a control feed group (10
rats: OC (18M) group) and an arachidonic acid-containing
fat/oil-compounded feed group (10 rats: OA (18M) group)
and the control feed and the arachidonic acid-containing



WO pdfolsass e

10

15

20

15 Therefore,
an

days unti |

cycl e was achi eved.

synchroni zat i on,
i nv.

ﬁrkg

84 Bgesﬁggﬂnﬂnp%é%Té

and examn

the |ight-and-dark cycle was changed to

extent of 6 hours before and after that whereby

to synchroni zati on was checked by PEHR00004318
synchroni zation to new |ight-and-dark

| nci dentald

the 20 infradian rhyt hm of

rovERE L CoRPROBOE

@,"to eval uate the
rats was

% were iven
changes over el

tln@fterthepaﬁBUﬁLSlog foveAbAUS KWOtW@eHS ghts peri od

an dar k
! drifee ?.fJE§

gbggmey%g§u§ggggt of infradian quantity

S
S
0
c
a
9

Q

out_in such a :
nenner-that the ra §0\Réirr@1 \,epalAé”ta@Iquélﬂé‘ee“qu%C%@lnlng
inpstalled with an | nfraggd SenSOWd%ybﬂﬂutdﬁg?uﬂaéﬁ(ﬁeed
nption was counted by the infrared sensor u
whene9er (HékEni ma]l palSed fhe infrared serddt, it
WeST.Iakeniasiaee cpunt and f{he 30 nunbers Wwer e
aLegLaLed_Lo_nge—aaggﬁﬂtity>9f npotien—{counts)-
QPF 8t PEaFF8at nent carrli ed out using A and
gdepbse T- test wenpy nalle Fischer rats ofostrain
Anra divi-ded—int-otwo—-arouns—of a
LILEL A4 LR ALAYS 9
aﬂ?iéP%PQSd group (10°°35 fats: OC (18M group) and
npatwvdelri doni ¢ aci (- contalnlng fat/oil -conpounded feed
o 10-—Fats: 48 gr-aup)—and—the—control—Feed
WO Re Cdrtachi doni E ac?g cont ai ni ng WD 2004/ 084882
PCM&&B%QQ&/QQN@W& - 285 fat|/oil-conpounded f¥ed as
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Feed Fat/ G | - Conpbunded

Fee, Q%E%t% (g/kg) 200 200 | DL-Methionine 3 3 Corn

Starc 150 _Sucrose 500 500 Cellul ose 50 50

Powdagerdey & O | 5045 WM-Aérlals AIN-76 35 35 0.05
Suntga 40 S 0 5

Amount of the feed ingested by a rat was about 20 g

and a daily ingested amount of arachidonic acid-

containing fat/oil per rat was 0.1 g.

acid bonding to the arachidonic acid-containing fat/oil

prepared in Example 1, arachidonic acid occupied 40% and,

therefore, a daily ingested amount of arachidonic acid

per rat is 40 mg.
kg/day in terms of ingested amount by human being.

The 4

0 mg correspond to 133 mg/60
The

animals were raised in an animal house where room

temperature was kept at 23.5

+

at 55

animals freely.

period for 12 hours

(01:

4

1°C and humidity was kept

5% and the feed and water were taken by the
A light-

and-dark cycle comprised a dark

00 to 13:00) and a light period

for 12 hours (13:00 to 01:00).
Infradian quantity of movement was continuously

measured as from after 2 weeks since the ingestion of the

experimental food (initiation of phase recording).

In the total fatty
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the TTEnELHEE dAPKE iRt e CheL! SRRET OFRaiD T6r CBorBaPLhe 2ge

(a deske pdivodedoind@ tworgroups of a control feel group (4
rats; ¥YC (2M) group) and an arachidonic acid-containing
fat/oil-compounded feed group (4 rats; YA (2M) group) and
further that eight male rats of Fischer strain of 22
months age were divided into two groups of a control feel
group (4 rats; OC (22M) group) and an arachidonic acid-
containing fat/oil-compounded feed group (4 rats; OA
(22M) group).

There are shown movement ratios (%) of light phase
for 12 hours of a control feed group and an arachidonic
acid-containing fat/oil-compounded feed group of 2 months
age, 18 months age and 22 months age (Fig. 1). It is now
apparent that, when an arachidonic acid-containing
fat/o0il was ingested, the movement ratios (%) of light
phase for 12 hours of aged rats (18M and 22M) were
significantly suppressed whereby infradian rhythm was
optimized.

Then, Fig. 2 shows the days required until



15 (01: 00 to 13:00) and a light period for 12 hours
(13:00 to 01:00)) and days until the circadian rhythm
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was carried out in such a manner that eight nmale rats

of Fischer strain of two nDnths3Qgé 20 were divided

into two groups of a control feel group (4 rats; YC
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of Phase and Forward Movement of Phase by Light

Stimulation to Rats under Raising (Free-Run) with a Dark

Condition for 24 Hours

When a railsing was carried out under a dark
condition for 24 hours, no information from outside
(light) was obtained and, therefore, rats became active
in the inherent period (biological clock) (it is called a
free-run in such a sense that it is free from
synchronization). When the free-run cycle is calculated
on the basis of 24 hours and shown in an abscissa being
defined as a circadian time, its first half (12 hours) is
called a subjective daytime (biological clock judges it
as daytime and rats rest) while the second half (12
hours) is called a subjective night (biological clock
judges it as night and rats become active). When light



acid-containing fat/oil, tinme (days) required for 15
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gi vepewi thit he genh5ol &ﬁ§d4@n§gt98rrespond to 133 mg/60
kg/day in terms of ingested amount by human being. The
animals were raised in an animal house where room

temperature was kept at 23.5 = 1°C and humidity was kept

at 55 = 5% and the feed and water were taken by the
animals ad libitum. A light-and-dark cycle comprised a
dark period for 12 hours (01:00 to 13:00) and a light
period for 12 hours (13:00 to 01:00).

As from 70th day after ingestion of the experimental
food, a raising under a 24-hour dark condition (free-run)
was initiated and the infradian quantity of movement was
continuously measured (initiation of phase recording).

As from two weeks from the free-run raising, light of 130
luxes was irradiated for 30 minutes at the circadian time
of 15:00 as mentioned already and the moved amount of the
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shown in Table 1 after the pre-raising of two weeks

w@soogasmssns 15 in Exanple 3. Anpunt of the ferdI/JP2004/004318

10

15

20

25

30

35

i ngested by a rat was about 20 qg%and a daily ingested
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:00 and the moved amount of the phase (hours) was

measured. Then, after two weeks more, light was
similarly irradiated at the circadian time of 20:00 and
the moved amount of phase (hours) was measured.

The result is shown in Fig. 3. Amount of phase
movement of circadian rhythm by irradiation of light in
the control feed group of 2 months age, 18 months age and
22 months age was not so much affected by age and, as a
result of ingestion of arachidonic acid-containing
fat/oil, amount of phase movement was increased.

Example 5. §Synchronization Promoting Action of 8AS8
(96 mol %) to Phase Change in Light-and-Dark Cycle

Influence of 8A8 (96 mol %) prepared in Example 2 on
the phase change of light-and-dark cycle was carried out

by the same manner as in Example 3.
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Feed Casein (g/kg) 200 200 DL-Methionine 3 3 Corn
Starch 15£m%égt of the feed ingested by a rat was about 20 g
10 and a daily ingested amount of arachidonic acid-
containing fat/oil per rat was 0.1 g. Therefore, a daily
ingested amount of arachidonic acid per rat is 40 mg.
The 40 mg correspond to 133 mg/60 kg/day in terms of
ingested amount by human being. The animals were raised

15 in an animal house where room temperature was kept at
23.5 = 1°C and humidity was kept at 55 = 5% and the feed

and water were taken by the animals ad libitum. A light-
and-dark cycle comprised a dark period for 12 hours
(01:00 to 13:00) and a light period for 12 hours (13:00
20 to 01:00). Infradian gquantity of movement was
continuously measured as from after 2 weeks since the
ingestion of the experimental food (initiation of the
phase recording). Everyday, total quantity of movement
and movement ratio of light phase to the total quantity
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Amount of the feed ingested by 3frat was about 20 g
10 and a daily ingested anmunt” 4 ar achi doni ¢ aci d-
cont ai ni ng fat/oil per rat was 0.1 g. Therefore, a
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ed in two g oups © control feed group (4 rats;
YC (2M) group) and 8A8-compounded feed group (4 rats; YA
(2M) group).

With regard to the synchronizing days in the
backward movement of the phase, the days required for
synchronization of the control feed group and the 8A8-
compounded feed group of the rats of 2 months age were
3.7 days and 4.1 days, respectively and, in the case of
rats of 18 months age, they were 7.28 days and 5.72 days,
respectively. With regard to the synchronizing days in
the forward movement of the phase, the days required for
synchronization of the control feed group and the 8a8-
compounded feed group of the rats of 2 months age were
9.8 days and 9.43 days, respectively and, in the case of
rats of 18 months age, they were 5.63 days and 3.32 days,
respectively. Thus, as a result of ingestion of B8AS,

time (days) required for synchronization shortened.
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until the circadian rhythm was _synchroni zed were
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cont
eicosapentaenoic acid and docosahexaenoic acid in the

total fatty acid are 5.1% and 26.5%, respectively) and
then 0.05% by weight of vitamin E oil was mixed therewith
to give a content 4. A 99% ethyl arachidonate prepared
in Example 1 was mixed with 0.05% by weight of vitamin E
oll to prepare a content 5. Those contents 1 to 5 were
used for subjecting to capsule formation and drying by a
conventional method to give soft capsules each containing
200 mg of the content. ‘

Example 7. Use for Fat Transfusion

The fat/oil (triglyceride) containing 96% of 8AS8
prepared in Example 2 (400 g), 48 g of purified egg yolk
lecithin, 20 g of oleic acid, 100 g of glycerol and 40 ml
of 0.1N sodium hydroxide were mixed and homogenized and
then distilled water for injection was added thereto to
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further conducted at 4C for 10 hours together with
stirring. The resulting precipitate was recovered by
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freeze- dried to give 1.8 g of gg i ncl usi on conpound
of cyclodextrin containing the~arachi donic

acid-containing triglyceride. The powder (1 g) was
honogeneously m xed wth 10 kihewug of juice to

prepare a juice which 20, co tained the arachidonic
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Cong@hqLm¢¢gpm1ghgaquﬁqt¢y acid is selected from fatty acids
having 8 carbons.

6. A composition having a normalizing action of
infradian rhythm and/or a synchronization promoting
action for circadian rhythm (biclogical clock),
containing triglycerides comprising a triglyceride
comprising arachidonic acid as all of or a part of a
constituting fatty acids.

7. The composition according to claim 6, wherein
the ratio of arachidonic acid of the triglycerides
containing a triglyceride comprising arachidonic acid as
all of or a part of the constituting fatty acids is not
less than 10% by weight to total fatty acids which
constitute the triglyceride.

8. The composition according to claim 6 or 7,
wherein the triglyceride comprising arachidonic acid as
all of or a part of the constituting fatty acids is



7. The conposition according to claim®6, wherein 30
the ratio of arachidonic acid of the triglycerides
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as all of or a part of the con%tituting fatty acids
is not less than 10% by wei ght o "t ot al fatty acids
which constitute the triglyceride. 35 8. The
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action for_biorhythm disorder caused by abnormality
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or gkleviatéqg ctﬁgn for sleep disorder as a
bi or ?Yh%?d SOTaRTS 15, The conmposition according to
cl aim 13, 1her®i omposition mentioned in claims 1 to 12

having a preventive or alleviating action for biorhythm
disorder caused by abnormality of infradian rhythm.

14. The composition according to claim 13, wherein
the composition has a preventive or alleviating action
for sleep disorder as a biorhythm disorder.

15. The composition according to claim 13, wherein
the composition has a preventive or alleviating action
for disorder by retardation of synchronization of
circadian rhythm (biological clock) as a biorhythm
disorder.

16, The composition according to claim 15, wherein
the composition has a preventive or alleviating action to
jet lag, headache, tinnitus, palpitation, nausea,
gastralgia, diarrhea and lowering in ability of judgment
and concentration caused by retardation of

synchronization of circadian rhythm (biological clock).



the conposition has a preventive or alleviating action
for disorder by retardation of synchroni zation of 30

w@eogagissn r hyt hm (bi ol ogi cal cl ock) as a bi oryr/mrm04/004318

10

15

20

25

30

35

di sorder. 16. The conposition according to claim 15,
wherein the conposition has a pPeventive or
al l eviating action to jet Iag headache, tinnitus,
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whergbditide. medi umchain fatty acid is selected from

fatty aCi?f. The food composition according to claim 21,
wherein the medium-chain fatty acid is selected from
fatty acids having 6 to 12 carbons.

23. The composition according to claim 22, wherein
the medium-chain fatty acid is selected from fatty acids
having 8 carbons.

24. A food composition where the composition
contains not less than 0.001% by weight of a triglyceride
in which a medium~-chain fatty acid is bonded to 1,3-
positions and arachidonic acid is bonded to 2-position.

25. The food composition according to claim 24,
wherein the medium-chain fatty acid is selected from
fatty acids having 6 to 12 carbons.

26. The food composition according to claim 25,
wherein the medium-chain fatty acid is selected from
fatty acids having 8 carbons.
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